molecules, two tetraethylammonium cations and two chloride anions. The two calixarene molecules in the asymmetric unit each display a cone conformation. There are no significant differences between the two independent molecules. The guest species do not sit within the calixarene 'buckets'. In the crystal, extensive O-HÁ Á ÁO, O-HÁ Á ÁS and O-HÁ Á ÁCl hydrogen bonds and weak C-HÁ Á ÁO, C-HÁ Á ÁS and C-HÁ Á ÁCl interactions link the thiacalixarene molecules, tetraethylammonium cations and chloride anions, forming a threedimensional network encompassing channels running parallel to the a-axis direction. The structure contains a solventaccessible void of 76 (3) Å 3 , but no solvent molecule could reasonably be located. The crystal studied was an inversion twin with a 0.57 (8):0.43 (8) domain ratio.
The asymmetric unit of the title compound, C 48 H 54 O 5 S 4 ÁN(C 2 H 5 ) 4 + ÁCl À , contains two tetra-tert-butyl-[(benzoyl)methoxy]-trihydroxy-tetrathiacalix [4] arene molecules, two tetraethylammonium cations and two chloride anions. The two calixarene molecules in the asymmetric unit each display a cone conformation. There are no significant differences between the two independent molecules. The guest species do not sit within the calixarene 'buckets'. In the crystal, extensive O-HÁ Á ÁO, O-HÁ Á ÁS and O-HÁ Á ÁCl hydrogen bonds and weak C-HÁ Á ÁO, C-HÁ Á ÁS and C-HÁ Á ÁCl interactions link the thiacalixarene molecules, tetraethylammonium cations and chloride anions, forming a threedimensional network encompassing channels running parallel to the a-axis direction. The structure contains a solventaccessible void of 76 (3) Å 3 , but no solvent molecule could reasonably be located. The crystal studied was an inversion twin with a 0.57 (8):0.43 (8) domain ratio.
Keywords: crystal structure; co-crystal; p-tert-butylthiacalix [4] arene; phase transfer catalysis; tetraethylammonium chloride; alkylation; hydrogen bonding. Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: CrysAlis PRO (Agilent, 2014); cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS2014 (Sheldrick, 2008); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015); molecular graphics: ORTEP-3 for Windows (Farrugia, 2012) ; software used to prepare material for publication: PLATON (Spek, 2009).
recognition or ion separtion and sensors (Gutsche, 1998; Shokova & Kovalev, 2003; Stoikov et al., 2003) . Since the discovery of p-tert-butylthiacalixarene in 1997 as a calixarene analogy with some additional features because of sulfur bridging atom in its skeleton structure, it attracts much attention in research rather than the classical calixarenes and exhibits a wide range of applications in supramolecular chemistry (Iki & Miyano, 2001; Morohashi et al., 2002; Desroches et al., 2003; Odo et al., 2000; Odo et al., 2001; Ben Ali et al., 2001; Agrawal & Pancholi, 2007; Higuchi et al., 2000; Omran & Antipin, 2014) . Many calixarene derivatives are being used in both environmental and biomedical monitoring (McMahon et al., 2003) . Based on these findings we report here the synthesis and crystal structure of the title compound.
Two crystallographically independent molecules (A and B) in the asymmetric unit are shown in Figs 1 and 2, respectively, and together with two tetraethylammonium chloride molecules in Fig. 3 . The bond lengths and bond angles of molecules A and B are within the normal ranges.
In the crystal structure, molecules are linked by C-H···O, C-H···S, C-H···Cl, O-H···O, O-H···S and O-H···Cl interactions, forming a three-dimensional network (Table 1) . These lead to the formation of channels running parallel to the a-axis direction (Fig. 4) .
S2. Experimental
A mixture of p-tert-butylthiacalix [4] arene 1 g (1.38 mmol), anhydrous K 2 CO 3 5.0 g, TEAB 0.4 g and phenacyl bromide 0.28-0.55 g (1.38-2.76 mmol) in 50 ml benzene was heated at 373 K for 48 h. the mixture was filtered and the benzene layer was evaporated to dryness. The solid residue was washed by diluted hydrochloric acid solution, extracted with methylene chloride. The methylene chloride layer was dried over magnesium sulfate then filtered and concentrated. The residue was treated with methyl alcohol to deposit a white solid product. The product was filtered off, dried under vacuum and recrystalized from a mixture of methylene chloride/methanol (1v/1v) to give colourless crystals suitable for X-ray diffraction in 90% yield.
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S3. Refinement
All H atoms were positioned geometrically and constrained to ride on their parent atoms (C-H = 0.93, 0.96 and 0.97 Å, O-H = 0.82 Å). U iso (H) values were set to a multiple of U eq (C,O) with 1.5 for CH 3 and OH, and 1.2 for CH and CH 2 .
The (3 0 1), (4 0 8), (3 0 6), (−21 0 5), (1 4 0), (2 0 4), (−4 − 9 22) , (−4 − 3 4) , (1 0 8), (−12 5 3) , (−2 0 10), (1 2 1), (−6 − 3 6) , (−4 3 4) , (1 − 4 0), (0 1 3), (3 0 0), (6 3 8) and (1 0 10) reflections were omitted owing to very bad agreement.
Figure 1
View of the molecule A of two molecules in the asymmetric unit with the atom-numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. All H atoms are omitted for clarity. View of the molecule B of two molecules in the asymmetric unit with the atom-numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. All H atoms are omitted for clarity.
Figure 3
View of two molecules (A and B) with two solvent molecules in the asymmetric unit with the atom numbering scheme. Displacement ellipsoids for non-H atoms are drawn at the 30% probability level. All H atoms are omitted for clarity. 
